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We show that the predictions for lepton flavor violating decays, in the case of quasi-degenerate 
neutrinos, change drastically when we include in the computation the high energy phases 
present in the matrix of neutrino Yukawa couplings. 



In supersymmetric models with right-handed (RH) neutrinos, lepton flavor violating effects 
are generated by renormalization group evolution between the unification scale (Mx) and the RH 
neutrino scale (M^)^. At Mx the slepton mass matrix is usually assumed to be diagonal (e.g. 
in m-SUGRA models), (mDij = m^jj; between Mx and Mr it acquires non-zero off-diagonal 
elements that are given, in the logarithmic approximation, by 

= "Y^ 6 + 2ag)mg(YjY I/ ) ii log ^ , (1) 

where Y„ is the matrix of neutrino Yukawa couplings. These off-diagonal elements determine the 
rate of lepton flavor violating processes. In fact, the branching ratio for the processes li — ► £j + 7 
is approximately given by^ 
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where ra s is a typical supersymmetric mass. In contrast with the predictions of the Standard 
Model, such branchings are generically close to the experimental bounds. 

We see from Eqs.Q and © that, for a given set of soft-breaking parameters, the predictions 
for LFV decays depend on the quantities (Yj Y u )ij. If neutrino masses are generated from the 



see-saw mechanism, the most general neutrino Yukawa coupling can be written as' 



Y„ = ±If£RD£rf (3) 

where v u is the VEV of H u , Dm is the diagonal mass matrix of RH neutrinos, U is the mixing 
matrix of light neutrinos, D m is the diagonal matrix of light neutrino mass eigenvalues, and R 
is an arbitrary complex orthogonal matrix. 

It is usually assumed that R is real and Dm = MrI. In that case one gets 
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which is independent of R. Notice that this quantity depends on the masses only through mass 
differences. Since for quasi-degenerate neutrinos, mi — m,- <C rriij, this means that very strong 
cancellations are taking place. Besides, the largest mass difference, — mi, is partially killed 
by J7i3 -the smallest element in U. If, instead, R is complex then such cancellations in (Y^Y^i 
no longer occur and, therefore, we expect a branching that is much larger than the one obtained 
from (J3J). The dependece of Y^Yj, on R, however, does not cancel out and we have to deal with 
6 additional unknown parameters. 

When the spectrum is degenerate, three of the six parameters in R can be rotated away. 
The remaining three enter also into the expression for the CP asymmetry in RH neutrino decays 
which, in leptogenesis, is responsible for the baryon asymmetry of the Universe. We use a specific 
model of leptogenesis to put a constraint on their product and then calculate the rate for the 
processes l\ — > lj + 7 for R real and complex. We found that the branchings for R complex are 
alwavs enhanced by at least two orders of magnitude with respect to the ones calculated for R 
real^. Our results are summarized in Table 1. 



Table 1: Enhancenment in Br(/j — ► £j +7). 



Process 


Enhancement 


u 13 = 0.0 


Uis = 0.2 


\i — > e + 7 


10 5 


10 3 


r —¥ fj, + 7 


10 2 


10 2 


r — > e + 7 


10 5 


10 3 
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